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MXflYr 



(1) 



(57) Abstract: A transition metal compound 
useful as a component of a catalyst for 
olefin polymerization; and a highly active 
polymerization catalyst giving a high- molecular 
olefin polymer. The catalyst for olefin 
polymerization contains a transition metal 
compound represented by the formula (1) 
wherein M represents a metal element which 
belongs to Groups 3 to 10 of the Periodic Table 
or is a lanthanide; X represents a (J -bonding 
ligand combining with M, provided that when 
two or more X's are present, they may be the 
same or different; Y represents a Lewis base, 
provided that when two or more Y's are present, 
they may be the same or different; at least one of A 1 and A 2 represents a crosslinking group having a boron or phosphorus atom as a 
crosslinking atom; q is an integer of 1 to 5 and represents [(the valance of M)-2]; r is an integer of 0 to 3; and Q 1 and Q 2 may be the 
same or different and each has a specific structure. 
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m m m 

[oooi] *mmte, m^m^mR^uy^m^mmm^m-r^ 

[ooo2] ^m^mm^y^m^mmmtvxnm^mit^tr/^/^ 

Xii#MBS60-217209#^fR#flg o ) Q 

#^tLTV^(Mx.«\j. Am. Chem. Soc. 81#, 81H(1959^\J. Am. Che 
m. Soc. 82^, 1953H(1960^)Xf*J. Am. Chem. Soc. 107# N 7219K(198 

^^tta^gfU ^-W^^fi^MML-rhMirbT^.J. Am. Chem. Soc. 
108#, 7410H(1986^\ #^^1-502636-^^ #1^3-139504-^^ 

ttW^ar/^^^A^^^ffiUTtMtLT, #M^3-207704-^4MC£te 
a^r^^92/ / 1723^^Wh^^#tfSr^^^§ o 

[0003] tr^-C, #M«M(-M«M)^n-fe^f*^oV^«, ^<Z>^JtW4>& 
C |BI^^|fl93/ / 20113^^>-7W^h^Lt^Organometallics > 12#, 193lH(19 
93^), Organometallics, 13#, 3868M> Organometallics, 17# N 5525H> 
XI3J. Am. Chem. Soc. 118# N 1 1988K^fafc£tCt^5 0 
^fc, ^fi^M$££UTcD^li)te\ Organometallics, 12#, 193lH(1993^) 

[0004] J. Am. Chem. Soc. 118#, 11988HOBercaw©W%"efc, 7otVy© 
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[0005] ^KttJi^oraS^^^^tO-Cfct), (D^^^fi^fflM^O^ 
[0006] _h|E g lft£3i/£i-5fc«>, « Wbtt, #S«3g?rW-rSff^»^J»fb^ 

[0007] «§mcj;fi«\ ^(D-e^nsa^JR-fb-a-^^j^^nSo 




• • • CD 
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. . • (2) 



Wb3] 



[ooo8] ^.(Dm^mit^m (a) ^wi-w^^fii^M^ssft^So 
[ooo9] r©m-a-fflM^cD#^T> *is?j>'M*mmM&xn*u7>(>mbm<D 

[ooio] [i] m^^mit^m 

Wb4] 




• ■ • (3) 
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MX«Yr 



• • • (1) 




[0012] R 5 » N ^3Sf«fcl — 20(Dmm^&%^U Mtfomait, **f->vm, if/H, 



[ooi3] ^sst, mm, y^xf^^^tpm^w^^tto^sttso^M^uT^, hy 



[0011] UtS] 




• • • (4) 



• • . (5) 
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^LT«, ^/V^ ^^vl^, ^n^I, ^f/wl, ^rv'/l'K, v^n^^vvP 

[0014] Efl5y^<E>i§£\ R 6 «, = C\ = N-R\ =S, =CR 7 R 8 #(DE^#M^^^-r 
SS^s^tf bttSo --"?\ R 7 S.t^R 8 fi, j^A'g, Jif/H, yntVH, y^vwS 

hy^/l^a^/l^ ^ntVV^^^/VS, e7i^/H, ^-^^ 

y^/i^y/W^/s, =c(ch ) N =cph m*mfbti& 0 



[0015] 
[0016] 



3 2 



;©^#:M^LT«, E^^UfcDii^ B-CH , B-Ph, B— N (i— 

3 



Pr) N B-CH (NEt )W&mfhth% 0 

2 3 3 

R&VXDWr^T, P-CH , P-Ph, P(0)Ph, P(NSi(CH ) )Ph^Wif hti& 0 

3 3 3 

P^h *K*ffl#^*3V>T, Ph(j;7x^S > Me(^f;H, Ette^/I^S, Pr«y° 
[0017] ft, ^^^OT^Sr-^^V^^StbT^, v^/W/y^ N *?3^A> 

7!)i/y, -^y^ntv^yi/^, Ti^wy^ptv^y^y, v^m^/v-yyi^ v= 
(p-hy/i^-yy^^ ^^/^m^^i/yw^, ^^'^^w/yi^^^g&^y^ 
s ; ^h^^/^v-y/i^s^ v^/i^y /vv^y/^^cDg^v^y/i^ ; -Yy 
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^W>\ fh7^f/^fWV, ^^P^^r^UfV, 1, 2->^n^v^>\ 1, 2-7 
3^1^ fcT~V>\ t^y^V, xt^tV(CH =c=)#co^b^SSrffiffl-c 

2 

[0018] £L< ^ (6) ^^^tt5^ST?fe5 0 




• * • (6) 



[ooi9] rrt% iMmwci—20(Dmt7Km&(DMmntvxn, ^/^m, ^^s, /nt° 

^-/vy^^v^, hV^^y^^/^, iWx^^S, ^nfcr/i^j:—/^^ \?y 
^^/v^, y-y^-/v^ ^/vy-y^-zv^, T>Yy-te~7V^ y^y->h^^&¥f(D 

[0020] 5^(1) t^V^T, Mfi, M&m$&3—10MXfey^?M K^^JO^JStc^^ 
i"o A^Ji:Ltli, ^Z—fJ*. ^n^A, ^7^A, >^S*^ ^pA n 

[0021] a Jjg-a^OEtfc^-e&t), ftf*M^LTtt, ^n^VJE^ ^l!fifcl~20(D 

0frfbfc3*?£, ^^1—20(7)^7^^-^, ^^6-2o»ry— ^ 
«i-2ocdt5KS, ^sSfifci— 20(Dmm^^ !MmWa—20(D*xy^m, 

-5©ltt% [(M(D^fffi)-2]^L, q^2^_Lc7)i§-£\ »»Xtt^]C^m 
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[0022] ^n^vjm^LTte, ^mm^-, ^mm^-, h#ij§c^ Bvmm^&mf £>tiz> 



0kmm—2o<Dm'ik7km&(DMcfcmbisXi^ if^s, ^ntvi^s, 

1, ^f;i/t7f;i/S, T^h^i?— ;vS, 7xt7h^;H^<7)7!J- 

[0023] j^#ifcl-207>T^K^LTW:, vW/VT^KK, 7if/l/7^Kl, 77ntW 

f ©7^7^7^ KS ; 7^<77^75KS, 7s^/>xf-;V7^Kl, 7x-;P7p 

[0024] j^$U~20<D3£3j?^fXi:L-Cfi, ^/Vv^S, ^^/W^/Vg^©^/^ 
s^;hV^;^>V^M, hy^/^v-y/i^ hy^ntV^y/vK, v^Mt-^ 

/i^s, ^f-jv*??^— /^v-y/vK, hyhy/v^y/i^s, hyxx^7^y/vs#7)hy^ 
^7K^*^>y />s ; hy^/vv-y/i^— ^/^^©^{b^isttf i&v/y/^— ^ 
£ ; hV^/^yV/^^7^^(D^mu^T7^/u^ ; hy^^/v->y7k7^^/v^# 
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[0025] j%mWa~20CD^-7^m(DM;fcffi\blsXfe, ^f;^77^KS, AS7 zt.z=- 

ntf7wvK7^KK> 7 , f;^;i/7^KI > ^i//wi/7^KS, ^n^=^>vwvp 
cxvl^/K7^K£^ v'7o^^r't-;Wl'7^KS^©T^7"=/^^7-fKl ; 

i, ^77V;H, h/i/^/^s, -f-y^n^r/^, i/m^vs, ^mvi^k, 7 

[0026] Yf3u /W7^X3r^U A#:M^bT«, 7VK tJ^^>\ x 

, >M^vpt5;>\ v^^vpt^ v^ptv^T^, ^"f-ivrxy^ ^y?v^-y 

^©7;^7^7;t^/l/7^7, T'p^-^T^y, v'7P^^rt^;77^7 > 
Ji/T^, ^7°p^=/77^7, v^^n^^ir^/vr^^cDr/V^/^r^^;^^ 
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=-vy, N-^/i^x^y>\ z/y^svrvy, n, N-^f/vr^yy, y-^jv-yy^. 
[0027] t;kdA ffcM£L-Ct^ ^f/Vx-r/k, m^vi^— ^ptv^m— 7vw 

-f*f-)Vcc—J-;V, ^.^-jViy-f^-lV^—T-jV, m^/V-n— T%.;Vzr.— 7VK cc^-)Vy 

0 -^^vwm— ^/v^cd^^^— TMk&fos mt^uy^ Wfofttvy^ 
mitbV^Uly^ ThytVvyyy, ^h^tKnt 0 ^^, ^^rf-^^CD^^rc— tvv 

[0028] ^7>f^i:bTtt, ^Hfi£l — 20©^7>f>'36S^lf fc*L5 0 ^ffcftjfcte, y^/v^ 
y.yyy, ^=f-;Vfoy<yyy^ y^^/U^yyyy, -f^-/V^y,yyy > ^^y7V^y,yy 
y s -yyu^^yjVi^y<y^y^ &P^/l<fcX7>(>^(D^Sfc4tt^W.&&X7>(>'; 
i/y-^sv^yyy, -y^^-jv-foyay^y, -yy°u\£jvi^y<yyy, ^^-/v^yy^y, 
-y^^y/Vi^yyyyy, -yyyxi^^y jv^y^y yy , iy^-y=^ /u^yy y^coz^^t 
7^MW.Wt^y^y\YV^/^^y^ys VV^/^^yyy, V)y°xnd;vi£7,yyy 
, hVy*^^y,yyy s hV^^y/^^yyy, Wyyn^^y >vfoy,y yy , hV^v 
^/u^y,yyy^(DhV^it7k^M^^y^>^(^T^^^7^y.yy^y ; \f~;vfoy,y 
yy, y°xis<z=.;vfcy,y yy ^ -yyv^^^^sv^y.y yy^cD^t /T Vi^xvi^j^y y 

yyy^<DfaMW^%T/V^~;V&3^UWyfc.YV T?v^r=.;Vi^y,yyy ; ^y-y/V^y, 
yyy^ 7x-^xf;^7^y, 7x=;>7 p D^;^7^y^ror!J k -^r;^ 
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;VT/V^;V^yy^yyi\-tT3--7VV > T/V^-;V^y,y^y ; y ^~;v^yy yy N bV/^ft 
yy^y, z/^/vy^/v^yy^y, YV^/vy^^vfoyy^y, ^jvy^^jv 
-foyy^y, y°u\f/yy^^/y^yy^y, \?y^=^/v^yy^y, y-y^/y^yy^y, * 



y<D7k0W^^T/^/uTV~/^2BU^Vfc^(T/u^-/yri)~^) ^yyyy-y^ 
yy^y(D7kmm^&T/\/3c^TV—/^3mwW!:VfchV (T/^/utv—/^) fryy 
^^(DTV—^yy^y^&mfbfo&v 

[0029] Q^^Q 2 «, ^ (2) Xn3Z (3) •vmZtl&ffi&tt-r&o Q^I^Q 2 ^^^ 



[0030] x£ (2) IC*3V vC, /M^VJg^U"^ ifejjtl^TK H*^, 3*7* 

mrnwa— 20(Dm'\t7Km&(DMci^mtvx^ ^/^m, if/n, ^n^s^ 

^f^7x^;US, Yy^;Vyxu~;V^ ^^-/Vy^^/U^, y°n\f;vy^=^;V 




, Tyby-te=- jVTfryy^y^ y^-yyy^vfcyy^y-^yy^ 



Wb7] 




• • • (2) 
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[0031] ^l!ra iTS© McfoMkLrXn, tfsWjA'^ Z7^~jv*y]);vW£<D^;mkfc 
■hV^^yV/^, hV^A^yV/^^ MJ^ntV^U/vS, i/^/vit-y^/v) 

[0032] Wb8] 




• ■ • (3) 



[0033] 5£(3) ^*5V>T, R 4 «, -Y^X— ^S©3ft- 7{it^^LTV^ 0 ^HtI£l-20 
0^b7k#S(7)ll#:^LTtt, ^f/H, 7°ntVkS, zf^/V^ ^ 
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[0034] \Z.^£tlZm&&mfc&tfo<OM f fcMkLXtZ. 

(1, l'-Me Si) (2, 2'-PhP) Z 

2 2 

rCl , (1, l'-Me Si) (2, 2'-(i-Pr) NB) (3, 

2 2 2 

n/V) (^>"7*ri^) ZrCl , (1, l'-Me SiSiMe ) (2, 2'-(i-Pr) NB) (-fVy^ 

2 2 2 2 

/W) ZrCl „ (1, 2'-MeB) (2, l'-MeB) (.^Vt^/P) ZrCl , (1, 2'-PhB) (2, 

2 2' 22 

l'-PhB) {/(•y'f^jv) ZrCl „ (1, 2'-MeP) (2, l'-MeP) ZrCl 

2 2 2 2 

, (1, 2'-PhP) (2, l'-PhP) OfV^^/l^) ZrCl , (1, 2'-(i-Pr) NB) (2, l'-( 

2 2 2 

i-Pr) NB) (^Vt^/I/) ZrCl „ 

2 2 2 

(1, 2'-MeB) (2, l'-Me Si) {^y^f=.;V) ZrCl „ (1, 2'-PhB) (2, l'-Me Si 

2 2 2 2 

) (^7*— /V) ZrCl , (1, 2'-MeP) (2, l'-Me Si) (-fV^/1^) ZrCl N (1, 2' 

2 2 2 2 2 

-PhP) (2, l'-Me Si) OrV^n/k) ZrCl , (1, 2'-(i-Pr) NB) (2, l'-Me Si 

2 2 2 2 2 

) (^V^=/^) ZrCl , (1, 2'-MeB) (2, l'-MeB) (^V^— ;V) (i/fu^l/pi? 

2 2 

^^/V)ZrC\ „ (1, 2'-PhB) (2, l'-PhB) {Jls'f^jV) {^n^<^V > ^.^;V)Z 

2 

rCl , (1, 2'-MeP) (2, l'-MeP) (^Vt^/V) (*/#xn<l/#i?=.^;V) ZrCl , (1 

2 2 

, 2 '-PhP) (2, l'-PhP) ^yf^) (^n^<^^^/V)ZrCl , (1, 2'-(i- 

2 

Pr) NB) (2, l'-(i-Pr) NB) (yf^f^/U) ^y^n^y^-J^-^jV) ZrCl , (1, 2' 

2 2 2 

-Me Si) (2, l'-MeB) (^Vy^/V) (v-^n^^v^-^) ZrCl „ (1, 2 '-Me 

2 2 2 

Si) (2, l'-PhB) (^V^/k) (v^n^^v^-yj^ZrCl x (1, 2 '-Me Si) (2, 

2 2 

l'-MeP) (^V^/k) (^n-O^rcrvV)ZrCl , (1, 2 '-Me Si) (2, l'-Ph 

2 2 

P) (*/?v^s#*?^~;V)ZtC\ , (1, 2 '-Me Si) (2, l'-(i-Pr) N 

2 2 2 

B) Ml/^^V) (^n^^-^m-y^ZrCl k*"l5o 

2 

[0035] Z.^h<D^-X:\ (1, l'-Me Si) (2, 2' -PhP) (3-^^/^-5-iso-^ 0 ntV^^n^ 

2 

^•^-/l^) ZrCl , (1, l'-Me Si) (2, 2'-(i-Pr) NB) (3, 5^Wp^ 

2 2 2 2 

v^u^^-^^/V) (^V^^/l^ZrCl „ (1, l'-Me SiSiMe ) (2, 2'-(i-Pr) 

2 2 2 2 

NB) {yO'f^/V) ZrCl „ (1, 2 '-PhP) (2, l'-Me Si) (^Vt^/I-) ZrCl ;3W 

2 2 2 2 2 

[0036] rtb^^b^^^V^T, $?/W=»~?A£r, ^^Xte-^^i^B^Lfc 
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[0037] &(i)\z.^TWi^mfc&to<D&i&%mz.m%.&. w^—r;v-*~7-*A"tf; 

;Ws^%XMJ — (J. Organomet. Chem) J f§369# N ^359^—^(1989^) 

[0038] [2] ^-yyyym^mmm 

*&m<Dm&&mfc&Q3\z. ^yyyym^mmmtL-xmmx^ 0 ^nmn 

(b) tvxn, m&&m4t&%i (a) xfi^oM^tsjSbT^xteo^sr^ 
m&&mik&vo (a) xn^(Dm^tK^x^^(D^w-^m^^it^- 

(B-i) m&&mi\&m (a) bKfo\jxj*y&<D^fc*T&mir^*ym\i&m 

(B~2) T/V^^y 
(B-3);W^i 

[0039] (B-l)i&fr£bTte, (A)j^^(D»^S^^tSJ^bT,^^tt(D#tf*^ 



?5t&£«T7&*-C#5^<£>^£>, ^cD^: (7) X« (8) -C^^ttS>ft^^0^bV ' 



([L 1 — R 1:L ] h+ ) ([ZD •••(7) 

a b 

(CL 2 ] h+ ) (CZD ••■(8) 

a b 

[0040] L^i/W^SStffeSo L'©A^i:Ltl4, Ty^=-T, ff-fVTXy, T=- 

]}y, /vT^y, *Jz^fl'T^y, N-^/yr^-Vy, -Jy^/vr^y, n, n->> 
**$-?vT^)y, V)**f->vrxy, hV^/yr^y, hv-n-y^/yr^y, y^/yyy^ 
=./vr^y, \fV-yy, p-^n^e-N, n-v^/vt— y>% p-=- hn-N, n-vo^/p 
r^y^^cDr^^ig, hy^^/v/jN^.^^, mj^^^/i^^^x, -yy^^/u^yy 
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[0041] R It, TK^J^^-, ^JUlCl — 20cD7V^/I^, iM^Wc6 — 20(DTV~/^, T;V 

[0042] czm, ^safittr^^-^fe^, sxr^-tiz'rxmz^'^mifhtb^ 

<Z)^#:M^bT«, B, Al, Si, P, As, Sb^&mifbth, £?^L<te, B&tMia^ 
[0043] G 1 — G^^tL-^tLTK^iE^, ^nJfym^-, $m%a—2.Q<DT;^7V&, IMmWt 

2o<DTi/si<tt^m, ^m*?v4vm, xni^mwc2—2o<D^u^^ 
mkAmm&^-r. G 1 -G f <D5^2o^_h^^^j^bTv>Tt>j:v\ fracc*^ 

[0044] G 1 — G f (D^#:Mtb-Cfi, >V^;VT%jmb\^Xi>^JVT%/^, *?^>VT% 

*i/m, y^/^ymw, ^ty^m&tL-x^/um, ^/^m, n-/Ptvn, yy 

t/nfcf/I^, n-y^/1^, yyy^/^X, n-^-y^/^K, n-x^n^i/i, 
S, p-hU/i^S, ^<yy;H, 3, s-^f^x^/i/Sf, 

^n^Vg^iLT7j/i, i&it, HH, ay!!, ^xnj^^^'fbTK^SirLTp 
-7;^n7i^l, 3, 5-^7ytn7x^/H, Ky7^pp7x^;H, 3, 4, 

^y^7;^n7x=;l/£, 3, 5-« Oyy/l^-ny^VP 

Mjy^/i^-yy/vs, hyy^vi^vi^/vs, y7x^r^y7i, yy 
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[0045] cz 2 ra, mmmmm<Dmm(DMm(vK a )^-iosxr(D^u^T^mmkx}-i 

3 3 

4 

^u^mr^>- (cf co )", ^W;vtnryf*yr l ^y(sbF )", ^/v^ 

3 2 6 

u;vW^g|T^;^(FSO )", ^nn^/V^V^T^^^CClSO )", ^/V^n^/V 

3 3 
3 5 

3 5 

^r>(CF SO /SbF )~#£W^-^~e#5o 

3 3 5 

[0046] httCL-R 11 ], [L 2 ](D^W»Tl-3cD«j:, afc£l^_L<£>^^ b=(hXa)t 

<fe><5o 

[0047] x£ (8) ^3ol ^T, L 2 «, M\ R 12 R 13 m\ R 14 CXttR 15 M 2 tfe5 0 

3 

m 1 ^ 11-13, umjtM^t^h^m, m 2 «, 

H7— 12^7n^Sr^i"o M'cD^frM^LT^, Li, Na, K, Ag, Cu, Br, I, I m% 

3 

W S^ta*"?^ M 2 <DM,mntVXn, Mn, Fe, Co, Ni, Zn^&mf Z>Z.tftX*£ 

■So 

[0048] R 12 ^.t/R 13 fi, *tfl^fh^-?w<l/?i/^^;vm, St^^P^^^^S, 
[0049] R 14 tt, j^H^l — 20(DT/V^S, TU^/VS, TjV^rfVT^)— ^ 
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MtifcWkLXi^ yYyy^sVtf/vy^, y^n-sT^s, TVjv, tPD/v^m? 

[0050] (B-l)f$ftik&!&(DM;fcMkl,X^ Thvy^^mmhV^/lsTl/^^yj*, 

—*7J», yVyy^-^mWrYy^^T^^-yJ*, ^h77^/^mM^^(hV- 

, ^y^y^jvMWy^^sy^^T^^^yi*, yhyy^^W^hVy^^ 

t^-sv^y^yj*, ^hyy^-^mm^^^y-y-y^, yYyy^ivmW.^ 

=■92*, ^hy^i^^yj^vy^MM^bV-n-y^/^T^^—yM., yhy 
^y (^y^7;vt07i=/v) W®fcyy7^=~ /VT^^^yJ*, yYy^-y {^yyyjv 
^xiy^~7V)mW7-hy-ri-y*^-/VT^^^y2±, yYy^y (^^7/vtn7x- 
;v) mm^hy^^T^-yJ*, yby^y (^y77;^n7x=;v) mm^Oi? 
su(hV-n-y°^/v) T^^t—yJ*, yYy^y {^y^y?v^rxiy^=.jv) mWi^J^y 
7x^;V77^^7A, yhy^-y (^7;wtn7x-;w) fMhUT^^^/V (^/V) 
T^^e^yM,, yyy*y>{^%yjv*xiy^;v)mWi^^T^)=^y^ yhy^y 
(^y^7;ktn7x^) flj|^v?^/VT— U ^>7A, xh^^r* (^777/Vtn7x 
-/v) flTOMM^vWT~y yby^-y (^^7;^n7x^;V) fiJM^^tfy 

>?-<>A, ^h^df^(^>^7/V^-n-7^^/V)fii^^<^v ; 7H; o y-^'7A, 

^y^7^tP7i-/i/) fflS^^/v (2-v-T/t°y v^<7A) , yhy^y {y<zs$y>v 
ir^y^jv)M^^^y^i2--yT/^yy==-yK) , "ryy^y^^yy/vJyay^ 
mWt^^ (4-i/T/t°W=-yJ*) , yYy^y (^yyju^-uy^/u) mmb 
yy^/^y^yj^, yby*yl\?y(3, ^-W)y>vjrx2^;v)yaL=. MM^? 
^/UT=-V=-yJ^, yhyy^=-^m^y^v^~y^, rh77x^;Htft, "rhy 
y^/vmWbV^^, ^hyy^^mWrbyy^=-^7t°^y^r^>^, yhy 
^y {^<yyy/V7>rvy^=-;v) fflB^^n-fc— yJ±, yhy^-y (^777;^o7x- 

/vOflfflSKi, r-^^/vy^tt^yK), yhy^yi^^py^ny^/^mm 
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[0051] 
[0052] 
[0053] 

[0054] 



[0055] 
[0056] 



A, (^^^/^n^^— ^W^y-VytyJ*, fb7^(^^7;l/tP7 



(feSo ) 

^f£^dte, y^-;VT/v^/^iy, ^/vt;v^;3c^^ ^(yy^;vT;v^/^ 
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[0057] n^h T^/^-^tVXn, h/^y ©tfeo iv \ 

[0058] (B-3)j£#©/W*BfefcoV^Ti*, #^t(«^C ffl{b^-e^@f«« 

Iff, bVM3, 5-»(MJ7/^n^^/V)^3i^ /lOflUlff, bV^i(4-7/U^u^/U) 

y^Mmm, hv^/mm, bv^^mm, bv-n-y^^mm, vvm^^u 
v*(2, 4, 6-vy7/vjrvy^/v)mm, hy*(3, 5-^7/v$-v)mm, bv*i3, 5 

jjf, i/7i^7;^Pli, (^y^7/l/tP7i-^) ^nnli, ?vy 

^^/V-Jy;V^rnmM, 7^^ ;Vi?7;VJrumM, ^^7;Vtn7^/^7nnI 
Iff, ^/^7/V^-um^, ^^i/77Usi-vm^, n^f^/Vtnlif^ 

[0059] ^iT/^^-Mbl^fcLTte:, 0»Rfi£, «(2, 6-^-;/^/W~-4-p<^vK7i 
/^vOT/I^-^^/K (1, l-\f-2-^7b*i/)TJ^—VJ*^/^tfmifib 

[0060] m^M^^^u-cfi, ^^vMt^-m, Tsv^vMk&mm^mm 
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&mmx%& 0 

o 

[0061] m&&m<t&ys (a) x^^m^t^vx^^tDm^^^^t^ 
t BTMtt^^c, m^-rtwm^u Mumx^tm^-r^^^wx^ * 

^^^^'[4Ji^b^#7^UTtt, a-Zr(HPO ) % y-Zr(HPO ) , a-Ti(HP 

4 2 4 2 

O ) ^U«y-Ti(HPO ) #£W3r^T?£5 0 

4 2 4 2 

[0063] Ztlb<D(B)f&ft<D{ffi¥1im*&t£, lO/zm^m^^^fJU, 
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3g^f£Tl£«$iJ^-3«KGALAI Production Ltd. $4<£>CIS-1) 1^-5 
[0064] 'txb (B) A^^^Tffj^aS^/ct 

i:LT«7^E^S-a^0^LV\ 

[0065] *&m<Dn&mmm\z.&tf^ m&&mfc&m (a) t^tt^M^; (b) (omm 

, 10:1 — 1:100, i«9$f^L<«, 2: 1 — 1 : lOcDfSH^W^Ll^ _LfEg5B£jM£ 

[0066] (B)/&#£LT(B-2ML^&fflV\fci§£\ ^/W£T*#?*L<te, 1:1-1:10000 
00, J^^mXtt, 1 : 10-1 : 10000(Df5H^f *LV\ ^flSHSrj&flfrrS*^ 

[0067] (B) J&#£LT (B-3) ffc"g*#f £JB V ^ii^ ^/HbT^f^L<«, 10:1-1:2000 
, i"90^L<«5: 1 — 1: 1000, £b^£?^L<«2: 1 — 1 : 5000f5Ht?fc5o 
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&t*txm v >§r tt>x%& 0 
[0068] (B)^i:bT3te±, *fi±«s^, ^*>$immk&m$:m^cm&. (a)^^(b 

f*0. 1 — 1, OOOjumoU £?^L<m — 100/zmol<£>$5IS"T?fe5o 

[0069] ^mm^m^-mmm^n, &mz.j&zx, ^mr;v%=-^M^m co sr^^rt-s 

R^AIX 1 •••(11) 

v 3-v 

OCT, R 17 te|^l!ftfcl-10cDT/^/t^ x'teTfc^JDKdS ^Hfifcl — 20<£>T/l^dr 

[0070] ^{ii)x^n%ik^m(D^w.mbvx\^yy^/vT;v^vj*, yv^/^tjv 

5~yA, hy^y^ntVl^T/^^^A, hy^yy^^X/^^A, Vt^/VTsK—V 
^i^ynyK, ^^/l^T/V^— y^y/^yK, ^y^^/V'T/l^^.^^tKUK, 

[0071] mm(A)mmm^t(c)mmm^t(Dmmm^i, ^/wfc-c$reix«, 1 : i-i: 

10000, J^gP^lXWU 1:5 — 1:2000, £fcf3l£?:£b< 1 : 10— 1 : lOOOCDfgffl 

[0072] ^mm^m^xn, &j&&(Dmk\zmu xn, mm, *°yy°nt° 
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20—100 /inrC&5 0 rCDtLL^iMmi^/h^V^m^^^^if^U 30 

^-e<Z)7^^N°— (DO^CQMH^Sc r<^-^<£>3fift:<E>Jt^ffi^ra\ 1 — 1, 000m 
Vg, &^Uf450^500m 2 /g1:*^ l0?LtiliO. l-5m 3 /gJKUii0. 3 
— 3m 3 /gt*5„ 

[0073] mmn. mm^^'mm^, ^if->\ w^>, 
[oo74] [3] ^uyr^n&fovmigjjm 

[0075] «0J(D^-^^>-m^#:©M3g77?i^*3V^T«, (C) ^©117/^^ -Mfc 

* ^ (c) /&#&lS:AL-c*3£\ (a) (b) j&fttmftk^xm v ^-cb £v \ 

[0076] ^uy^m^^^xn, m^mm^^^K ^mwc2— 20© a -t^7^^w 
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yry, l-^3H?>\ l^fy, 1-^7^ i-/^>\ 

f^M^y, 3, 4-^f;i^M>ty, 4, ^f/wMxry, tr=. 

;^P^fyf(D a-tV7xf>i, 1, 3-^v^^ 1, 1, 5 

-^^ih-^^^cD-^^S, ^t7/l/to^n^y, rh77;^nxfi/y, 2- 
^7^n^°n^<^, t7/l^n:3i^l^ 1, l-v^/V^ncn^l^ 3-^/^n^°n^ 
>\ MJ^/V^-ncn^l/^ 3, 4-^nn-l-7r7f ©/NP^rVIi a -tl^7^y 
, ^n^iyfy, v^n^ri?^, 5-^/W/Vtf:Vw^>\ 5-^^/1^ 

, p-^^VK*^!/^ p-7nf;wfvy, p-^y7nt>7fi/y, p-zf^-j>v^f- 

^Ul/, o-zfnM°/V^U^, o-^y^ntV^^W^, m-yf^7fky, m-^ 
^-;V^Uly, m-^y7nk>7fky, m-:/^^^^ 2, 
4-^f/V7fky, 2, 3, 5-^f/P7fwyf(D7;^ 

7fl/yl, p-^h^^l^, o-^b^r^fl/y, m-^h^r^7fyyf©77l'3 
dp-^^-l^^lS, p-^prn^V-^ m-^uu^Uly, o-^na^fky, p-^n-=E- 
7fU7, m-yn^^fv-y, o-:/n^-;^W^ p-^/V^-n^W>\ m-^/V^-n 

o-~7 ;v?frux.*?-ui<' ^ o-yf-/y-p-7;^tP7Nf-vyf©/^p^y{b^f 

[0077] ^fc, ±3z£L^cffi(7)^^^^|g^oV^T% > A^t^^m^^hM'SM^^- 
[0078] 7fc3SK^*5V^Ttt, Ji|H^^^|gtffiO^*ft:^Sr*m^$*-Ofc«J:<, 
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•^y, l, 5-— ^f-^y^^lS^t^wy^yiB, //l^Vl^>\ 1, 4, 5, 
^/-l, 2, 3, 4, 4a, 5, 8, 8a-^-^tKn^^U^ N 2-//^VM^^(D#iTO 

, ^yn^yy^y#<Djt^;^y^y|g N r^y^g^^vK t^u/i^t^ 

[0079] ^^SK^SSV^T^ r©^l/7yyI^LT, ^PtV^M^fo^o ^/c, 

m-^-m, nmm&m, mfltm&m. mmm&mm, &m<DW&m&&m*rz>m& 

[0080] S^jKSrfflv^S»^^«, ^©jgliltfi, -<yif>\ ^vy, n- 

[0081] S^SJS^*3»tStt*K©^fflS:tt, ^lL^/H), [AM5^\ ffiSO. 5 

~100/zmol, ^b<fi, 2— 25 J amol<D|5H^5J:5^S^®^M'^^ttS.t^ 

m^#^oV>Tfi, j±7j», It, tj±-2000kg//cm 2 G©|5H^il^tL 

[0082] ^mm^n^uy^xDm^mKn, ±mm^m^^x^mm^n^o^t 

J&5-?£5 0 -^^Hf fii^ @^ftfei^^t / >toti/7^y^$*tfi : 

tiStf#So ^^*^S^M«,-20-100°C, ^b<«-10-70°C, 
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[0083] ^mm&tkj&m-Z, Zr&mmti&lv ] (135°C, y s %]» t P'V<Dffl1&&0. 2dL 

lmmolfc/c^(D^#fi^^J^cD:i;/i\ i — io, OOOg, £?^L<«:10— 1, OOOg^ 
ft<5<fc5 £LV \ 

[0084] ^T> *ISWS:IIJfeM^«toT$e>^^#:e<J^W-t-So ft> *^if4«ToH 

[0085] [SK^JSte^] 
HJfiflll 

(1, l'-Me Si) (2, 2'-PhP) /k) 

2 2 

^Va^A^n^K (12) ] <D^f$ 
[0086] Mbll] 




• • * (12) 



[0087] (a) \fX (2-^^/V-4-iso-7°ntVV-y^n^<^^m/V) 7^=.;VitsX7>cy<D& 

MS^CiflET* 9g(14 
. 8mmol)^ JEzk^b^fcRn^^30mHC?§$?L, -78 < Cfc?fr*PLfc 0 
t^PP7i^/^7^yi. 0ml(7. 4mmol)^Pifcf , 

(2-^^/l/-4-iso-7°nt°/^^n^<^^v?m-/ix) ^~/l^;*;7^gr#fc 0 IRS 
»2. 57g, iW«94. 0%T?feofc 0 
[0088] (b) (1, l'-Me Si) (2, 2'-PhP) (3-^^^-5-iso-^nfc:VV^r3^^^^) 
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y^{2. 6g, 7. 33mmol)£ N flfok^— 7Vl'30mlfc*g#P U -78°C^£Pb7b 0 n 
-^/HJ^^AcD^^^^lO. 3ml (16. 2mmoU 1. 57M) ^Pxifc^, 

X (2-^/]y-4-iso-yu\i 0 ;wy^u^<^iy=c=.jU) y y^Ov?!)^ 'A 

[0089] liMTv Z.<Di?V*FVJ*1M.l. 0g(2. 7mmol)£r > |^zK^b^tKn^^V20ml^ 
^fU-78°C^f^^PLfc 0 :®iil:^^nn^f;^7yO. 33ml (2. 7mmol) 

^^/^nn^^-ettttl-rSr^^J:^, (1, l'-Me Si) (2, 2'-PhP) (3-^ 

2 

/^-S-iso-^nb/^^n-^^v^^) 

2 

3 g , w«9i. 6%-efcoyto 

[0090] (c) (1, l'-Me Si) (2, 2'-PhP) (3-^/1^-5-iso-^ntVV^n^^^^/k 

2 

2 

^S&^CSfET* (1, l'-Me Si) (2, 2'-PhP) (3-^/V-5-iso-:7 0 nb/V>^n^ 

2 

03g(2. 53mmol) N JBfck^— < 7V^20mli^§$?U -78°C^£P 

2 

bfc Q 

r.fLtCn-^^7HJ^^^(D^drf-^^3. 5ml (5. 49mmob 1. 57M)^Px. N 
MffiT, ?«£r©icU «^^f-^^#-r5bt^j;i9, (1, l'-Me Si) (2 

2 

, 2'-PhP) (S-^/^-S-iso-^nb/^^n^^v 5 ^^) <Di?])'f-t?J>3&$:Wz 0 

2 

iKSttO. 53g(l. 14mmob XW«44. 9%^feo/c 0 
[0091] Z.<Di?V^yj»M&, liMT, flfofcM^^SmlfcJE^^ -78°C^£Pb/c 
o rtb^, Eg^b^/V=— ?A0. 26g(l. 12mmol)cDb/^>^M^^n;b ^ 
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(1, l'-Me Si) (2, 2'-PhP) (3-^^-5-iso-^°nt° 

2 

2 

12g N »ttl8. 9%"efeo^: 0 
ft, 1 H-NMR(CDC1 ) tf^^fvW^ -0. 50 (s, 3H) , 0. 50 (s, 3H) , 1. 04 ( 

3 

d, 6H), 1. 30 (d, 6H), 2. 33 (s, 6H) , 2. 82 (m, 2H) , 6. 28 (2H), 7. 28—7 
. 67 (m, 5H)T?fcofc„ 
'H-NMR^rliJ^^ 0 (tfc) U90MHz(ONMRift?iSLfco 

[0092] mmm 

(1, l'-Me Si) (2, 2'-(i-Pr) NB) (3, 5-v^y^nfcVV^n^^i^n:=^) ( 

2 2 

^/>3=^^piJK[S; (1 3) ] (D&tfL 

[0093] [>fbl2] 



[0094] (a) (2-^Vt^/v) (^yyntvvr^y) ^nn/K 7y©M 

SitiT^ 2-^u^V^VlO. 0g(51. 3mmol)^v^^A5g^f), :/n 

iir5r^T\ 2-h!i^^->U/W^^V7. 14g(37. 9mmol) %te&mWMb'lX'& 

2-MJ^^7V->U/W^V7. 14g3r, ^nn^^y20mL|^)§it, 0°C-I?^i^{b 
ffl|t(l. OM, -^nn^>-^)38. OmL£»U ^T3^^«#bfc 0 

lg(36. lmmoDifco 

[0095] Ztl&^^SOmLK&iftVtta Z.<Df8WttZ., 0 o C^MV~fxi}?/VT^10. lm 




• • • (13) 
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L(72. 2mmol)O^f-yi0mU£»MTLfc 0 

(vVy:7 0 nt7Kr^/)^nH7^^6. 42g(24. 5mmol) 3r#fc 0 
[0096] r^fr^^H-NMRCCDCl ) (D^<7fvM3:, -0. 50 (s, 3H) , 0. 50 (s, 3H 

3 

), 1. 04 (d, 6H), 1. 30 (d, 6H) , 2. 33 (s, 6H) , 2. 82 (m, 2H) , 6. 28 (2H), 
7. 28—7. 67 (m, 5H)ffeofc 0 
[0097] (b) (1, l'-Me Si) (2, 2'-(i-Pr) NB) (3, 5-vV yy°xi\£ ;V-y^7xi^y^-y^y) 

2 2 

^fSf^UficT, 1, 3-v ? ^y^ntV^->^n^^^cn^2. 38g(15. 8mmol)^ b 
;Wxyi5mL, ^^fyi5mLti)!i?Lfco r<D^M^> 0°CTn-y^vHJ^yA (1 
. 56M, ^^mWll. lmLSrMTU ^?MT*8B#Kafc#Lfc 0 

m-/vy^r>Al. 91g(12. 2mmol) £#/c 0 
[0098] (2-^Vt^/^) (v ? ^yy°nt 0 /l/T^y)ynn7^7y3. 20g(12. 2mmol)^ > ^h? 

tK^yyy 20mL^^fL, i, s-^yy^tv^yyn^yy^^/^y^y^i. 91 

gO^b^tKn^^V (20mL) ^CiTLfco 

^«4B#r B m##^srW*b, ^^50mLxmm-r^tiz^(3, 5— y 

-fyyatv^yyn^y^v 5 ^^/^) (2-yy^/v) (^-ryy 0 nty^T^y)^y» 

Hfe@#:<hLT4. 36g(ll. 6mmol)#fc 0 
[0099] ^h^tKn-y^ySOmL^, ^-fyy°nfc:7VT5;y3. 3mL(23. 5mmol) n-^f 
/HJ^y^(l. 56M, ^^m^)15. 0mL^^y^y^y^yy°nt o /VT^K^ffS 

(3, 5— y^yy 0 nt7^-yyn^yy-y^m/v) (2-^y^^/v) (-yyy^ntvvT^/ 

)/K^y4. 36g(ll. 6mmol)^, rh7tKn77y30mLt^gU 0°CT^^ISM 

ITHTt, ^M-e2B#^Ji#Ufc 0 ^f;^Poy7^1. 4mL£rO°C 

tITL, Iff, ^mT2Bf M»#Ufc 0 ^J^*U — ^y30mL^ttt±iL 
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fta ^^Sr«JET®*i"Sri:Hl«t!5, (1, l'-Me Si) (2, 2'-(i-Pr) NB) (3 

2 2 

, (^^^661^2. 44g(5. 65mmol) 

[0100] (c) (1, l'-Me Si) (2, 2'-(i-Pr) NB) (3, 5-^yy°Pt 0 /l^>-yn^^y v 5 ;^ 

2 2 

(1, l'-Me Si) (2, 2'-(i-Pr) NB) (3, S-i/^y^ntV^i/^n^^^^) ( 

2 2 

^y^»2. 44g(5. 65mmol)^ 7^/1^3 OmL (31^? U -78°Cl?n-y^vHJ 
W(l. 56M, ^if-V'jgfS) 7. 2mL^ITL > ^*&-C8l$Wtlt#Ui: 0 
efcMR^SU^Srt^.ttJ.^IJ^-^iaSrefeHflcfcLTl. 81g(4. 2mmol)#fc„ 

7^0. 95g(4. lmmol) £0°CT:ii§TLfc o 
[0101] ^&T»d*#U |gjS£W*bfcfL ^^y^OmLTfflffilT^cH^Jtfe 
^feLT, (1, l'-Me Si) (2, 2'-(i-Pr) NB) (3, 

2 2 

ft, 1 H-NMR(C D JO-X^M^ 0. 56 (d, 3H) , 0. 82 (d, 3H) , 0. 95 (d, 

6 6 

3H), 1. 1-1. 3(m, 12H), 1. 59 (d, 3H) , 2. 62(septet, 1H) , 2. 85-3. 20 ( 
septet, 2H), 3. 41 (septet, 1H), 5. 69 (s, 1H), 6. 48 (s, 1H), 6. 6-7. 7( 

m, 4H)-e$>ofc 0 

'H-NMROi^i^, 0 (m S^90MHzCDNMRSe"CS'J^L^l o 

[0102] 

(1, l'-Me Si) (2, 2 ' -PhP) Wyf^) ^;l/3nr>i,^^n7^K [S: ( 14) ] 

2 
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[0103] [>fkl3] 




• • • (14) 



[0104] gi^IT, ^^>^A10g(411mmol) fcflfofcxh^fcKn^V^n&fco Jft 

^VlOg (51 . 2mmol) (D^h^tKn^^^^MTbfc 0 
[0105] MT&t-T^ &Mre3ft$f$ft\?LlZ^ 7K?^bfc 0 r.*U£, ^nn7x^*^7^y 
3. 48ml (25. 5mmol) SrJPxifc^ ^mT?8B£fW3K$Ufc 0 
MffiT, ^»®*U ^nn^y/^fy=i/iii-eftffirfT4ofc 0 

^7-^3. 2g(9. 4mmol)^#/c 0 
'H-NMRO^b/Hi, (CDC1 )3. 52 (s, 2H) , 7. 01 — 7. 70(m, 15H)t?fc 

3 

o/c o 

[0106] li^lT> rcD^3i^7^-t^(2-^^— 7V)^^^1. 58g(4. 6mm 

ol) (Dm7Xxh^tKn^>^^^-78°Ct^*PL, n-^^/vy^^A^^f-^^ ( 
1. 56M)6. 3ml (9. 7mmol)^lTLfci, ^SJT^#?UU 8B#PhW#^t^o 

fee 

MffT^^^U aS^^rf-^T^-r^r^^J:^, vW^Ai&l. 5g(3 
. 5mmol, THF#*P#0 £r#fc 0 

£*U^ J^TX^b^tKn^^^Pxi, -78°C^£PU -^na^f^^yo. 4 
2ml (3. 4mmol)^Bi, ^^8B#^!*#b^ 0 «JEET^*K*S*b, -^rf-^tt 
ffi£fT&V\2, 2'-7^/^^/-l, l'-^f/Wv/JJ^-t^yfVl. 30g( 
3. 2mmol)^#fc 0 

[0107] r*U^ B^^^^^-T^m^ -78°C^£PU n-^/vy^-^A^ir- 
56M)2. 2ml(3. 4mmol)^Dt, ^&«#mU 8B$|10»#<Ht&o 
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fco 

mmrmm^^u M^t^tsrttj;^ ^v^j^m&i. 48 g ( 

3. immoU ^'— i r;vtttomfflt a 

1 H— NMR (THF— d )(D^^b/Hi, 0. 25 (s, 3H) , 0. 67 (s, 3H) , 6. 35—7 



. 68 (m, 10H)t?feofc 0 
[0108] Z.tlfcWLfoY;\s3Z/&MtL^ -78°C^^U K^bv 5 /^— ^AO. 72g(3. 1mm 
ol) M^^I&^SrJn&T, £?&fcT8l$m»#Ufco MJ£Tf«£r^i:U a* 
^^nt3^^/-^^^-t?ttt±i - f"Sr^^«t«9, (1, l'-Me Si) (2, 2'-PhP)tf 

2 

1 H-NMR(CDC1 ) tfXX^M'fii, 0. 9(s, 3H) , 1. 21 (s, 3H) , 6. 8—7. 6(m 

3 

, 15H)-Cfoofc 0 

[0109] mM&H 

(1, l'-Me SiSiMe ) (2, 2'-(i-Pr) NB) (^t^/^ ^/^^Av^PlJKE 

2 2 2 2 

5^(15)](D^ 
[0110] Dffcl4] 



[0111] (a) (1, l'-Me SiSiMe ) (2, 2'-(i-Pr) NB) » (-f^V) <Z)^j^ 

2 2 2 

SUf^ftT, 2-7n^yfV3. lg(15. 9mmol)^Mgl. 6g£r, ^h^tKn^ 

(2-^Vx—^) (^y^ntVPT^yJ^nn^^. llg(15. 7mm 
ol)<DTh : 7KVv79>'30mL<Dmmi^ 0°CT^Tb/t o ^M^4B#^$i#^, MM 
£W*U ^f"^40mL, ^Pn^>'10mL"e2liIffiWi-5ri:^J;!9, $£lffe@ 
fo<D\?M2-4>'7*~/l') (^yyntVPT^y)^^, 6. 47g(19. Ommol)#fc 




• - ■ (15) 
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[0112] ^h^tKn^9>-50mL^l:\ v^y^PfcVKT^S. 3mL(23. 5mmol) tn-^f 
/HJ^Ml. 58M, ^^-^mm)14. 8mLW^f, uf^^y/nw 

« (2-^V7*~/V) (v^y^nfcVl^T^/) tf^>4. Og(ll. 7mmol)&\ 9"b9tK 

[0113] irnTi, m&x»2mmmw~rzt\%m&mmtte<>fc 0 tv^^/^j 

^i^^3OmL^20ttWbrt o «j±T(-T, ^i^^W*«r:t^J;<9, (l, l' 

-Me SiSiMe ) (2, 2'-(i-Pr) NB) If ^ ^) ^ 6fe@^2. 61g(5. 7mmo 

2 2 2 

[0114] (b) (1, l'-Me SiSiMe ) (2, 2'-(i-Pr) NB) If* (-fyf= jV) i?/\s=t^yj*i?? 

2 2 2 

(1, l'-Me SiSiMe ) (2, 2'-(i-Pr) NB)t^ WyfV)l. 4g(3. lmmol)&r 

2 2 2 

, ^/U30mL^f§HfU -78°C-en-y^/HJ^-y^(l. 58M, ^¥f->1^) 3 

[0115] rft&M^^OmLfcSS^Ii:, BUte, M^VlOmU^^^fcE^I^/l^ 
^?AO. 72g(3. lmmol) Sr0 o C^MTbfc: o ^««tti#U *fcJKg|S«r5BiJ, i§ 
»¥^-?MiU ^^^5mLSr^n^.5^t^«t!9, Hfe^irLr (1, l'-Me S 

2 

iSiMe ) (2, 2'-(i-Pr) NB) Of^r—^) S^a^AS^nyKO. 29g£#fc 0 

2 2 2 

ft, 'H-NMRCCDCl ) CD^^yfvMi, 0. 50 (s, 6H), 0. 80 (s, 6H) , 1. 41 (d 

3 

, 6H), 1. 48 (d, 6H), 4. 08 (septet, 2H) , 6. 25 (s, 2H) , 7. 1-7. 3 (m, 4H) 
, 7. 5-7. 8(m, 4H)t?foofc 0 
: H-NMR(D$iJS«, 0 ^.m^- (tfc) $j90MHz©NMR3£»-C8!l)£Ufco 

[0116] ix-isy^m&m 
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( 1 ) ^^s/F^y#^ [mmmm] 
i^© 13 C-NMR©9^, 19— 22ppm^?atL59ocD^^/K7)|t®a»9^ 

it : 0 (W) $iJNM-EX400M NMRgf 

M [ JM: 13 C(100. 4MHz) 

MJt:^J200mg/3mL(6. 7X10kg/m 3 ) (10<£fWf) 
fft#:1000® 



#?Mi£l£:10^C/min 
SJgtSH : -50°C- 1 50°C 

(W)Si^±^VMR-053Mg»^ffSrfflV^T, 135°C, tW^-CS^US: 

[0118] (4) 1 (Mw) lO^f (Mw/Mn) 

y;W^*x-^^p-r^97>f - (GPC) feiat), TIE©^fe#^T, tfV^f- 

S*:^^- ^'-XALC/GPC 150C 
JJVJ^-.My — S> GMHHR + H(S)HTX2 
*M:145°C 

?&S8:1, 2, 4-hU^nn-O^V 



[0117] (2)«k^t 
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tffEit : lmL/ min. 

[0119] mmim 

hU^y^/^T/^^^Al. 5mmol^D^fc 0 

tl/fcCl, l'-Me Si) (2, 2'-PhP) (3-^^/V-5-iso-^otW^ci^<^^cn^ 

2 

2 

^%^mmk, MILT, ^y^°utV^23. 3g£#fc 0 
tt^tL/cAKy^ntV^cDSPH^fi, 1. 21dl/g, ^i/K^y^*[mmmm] 

fi5. 3%-efco^ 0 

[0120] [^1] 
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[0121] mmm 

mmm-v^ntcd, i'-Me so (2, 2'-a-pr) nb) (3 

2 2 
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0,Mw/Mnft2. 11, ^^K^y^[mmmm]f410. 2%T?fcofc 0 

[0122] mmw7 

m&&m<k&ys&. mMM3-vnhtitcd, i'-Me so (2, 2'-php)t^(^y 

2 

o/c 0 

Wbthfc7$V7°tt°Ul/(DS$LmfeO. 8 g> «f£SttO. 22dl/g"Cfcofc 0 
[0123] HJSM8 

M&&mfc&V0&, HJSM4t?#e>tL7^(l, l'-Me SiSiMe ) (2, 2'-(i-Pr) 

2 2 2 

NB) If* (^V^/V) v ; 7^=I=r>Av > ^^yK^V^/cJ^^«, HMM5tlH^(D^fe 

#^nfc/J<y^ntV^(D^*^108. Og.ffiRRJfMfSl. 8 1 dl/g, 
^$[mmmm]|423. 5%7?fcofc 0 

[0124] 

frlfcil, l'-Me Si) (2, 2'-PhP) (3-7<^/V-5— ry^ntV^yn^^v 5 ^^ 

2 

/P) ^/l^—^v^n^T^lO fi mol*Px.f- 0 

2 

. 02dl/g-Cfeoyto 
[0125] HJSMlO 

18 

£3L, —^°yy^3LjP^ N m^M80°C^#tBU/cm N hy-fyy^VPT/l^-^A 
5mmol, liJSM4^-^$cLfc(l, l'-Me SiSiMe ) (2, 2'-(i-Pr) NB)tf^Of 



WO 2005/073242 



37 



PCT/JP2005/000858 



~7;V3rvi-7^;V) ^V— h ^kKlyJclffSrO. 8MPaiAL, 

l^iS^Tt, S^^Tirh^TM:, fluffs «ffT> 

[0126] ^(DiS5^a-^^^li-^f*^oV^Ttt N J^T^fPffi^fT^o/Cc 
(DMlTmi^.iWKAHj/g) 

/^itSIittf (/^^f-y •x;W-|±I > DSC-7)£fflV\ ^4l0mg^H 
#H^Tl90 o C-t?5^^^L/t^ , -10°C;TC\ 5°C/^(W.£-tir, -10°CT?5 

^r^f*#^, i9o^*^io°c/^#t&$«'^^j;^#^7cs*^gSfias( ah 

) ^-^^WJ$^6t 0 -^(Dt-^h5/-7°cDR4^ (Tm) SrifflJgUt, 
(2fflif*M(Wm: 0 C) 
DSC^Tlt^ (Tm) ^riy^Lfc^OP^^t: o --^(7)50%^^^*5i-t5t 0 --^^^iy 

[0127] (3) il^^i (Mw) ^t^H^M^WU (Mw/Mn) 

!MwSt;t^^flMntLtI WUh 0 
•GPC^J^ff 
^7^A :TOSO GMHHR— H (S) HT 

mm^ :mw-?v^y?7j*m<im\ti$& waters isoc 

m% :1, 2, 

:145°C 
M :1. OVJViyh/^/ft 

mmm -.2. 2mg/vjv^w^ 

^Sl^ : Universal Calibration 
MtitZftt^J* :HT-GPC(Ver. 1. 0) 
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[0128] (4) &ftmmmmm (M2 : moi%) 

T. Asakura, M. Demura, Y. Nishiyamaf^cW^ln £tl//c TMacromolecules 

, 24, 2334(1991) j-cmm^nt'^m^muvx^t^ 

2 

• 13 C-NMR(DrliJ^g, $J^# 

EX-400 

$J^?M:130°C 
^?/W^f :45° 
fSJfleBSfc: 10000 

mm-. i,2,4-hv^w^^tm^<>"^>(D90: lomAutim&f&M 

• 5if«MlJtt^fB (M2) (DtiW 
m&mm^M-3<^te»AlUt°—?i)K 127-135ppm^6^:Ji,fc*T,5 0 rcDt°- 
«^IiJ^^4^:gWt: 0 -^[l:^131. lppmi:U ^V7hOS2pti"S 

o 

Z.(Db^, ®ma$L<DCn %im\^^<*&Ut°— ^^34-37ppm#3fi^tiaiJ^tL 

2 

M2=[(36. 2-35. 3ppm(D^^5K^) / (36. 2-34. 5ppm<D^f^M)] XI 
00 

[0129] (5)X1(° ),XlMft(%) 

m^Wi&#MM^1M$lv— ^^5/^RU-200^rMV\ 30kV, 100mAtti^» 
CuKaS(M=l. 54A)0^-fe^l. 5mm(DtV^— /l^-C^U^— >3^U 

Sffe»J£Mff- if^v \ »^^Wi^t?JES^Xj^flS[SL (waxs) SSiS^Srau 

[0130] DSt2] 
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Tm CC) 


3 9 


AH CJ/g) 


1 1 4 


Wm OC) 


6. 3 


Mw : P Si&^: 


4 0 0 0 


Mw/Mn : PSif 


1. 3 


M2 


3 6 


XI C ) 


2 1 


Xl&Stb (%) 


1 0 0 



[0131] JfcRMl 

(Me Si) (3-^^ L /W5-iso-7 p ntVU^n^^v ? ^^U) ^a^A^W 

2 2 2 

^^vl^T/V^/^l^lmmol^ (Me Si) (S-y^/WS-iso-^nfcV^yn^^yi/ 

2 2 

2 

iR*mi7g N iPgMilO. 94dl/gT?fcofc 0 
[0132] it KM 2 

(1, 2'-Me Si) (2, l'-Me Si) (3, (^fV 

2 2 

hy-ryy^/Kw^yAo. 5mmoiapifc 0 f*#b^^^^ s§r50 o C ^ b ^^ 

y^/l^T/^/^l^^lmmol^ (Me Si) (3, 5-vWyyPfc: c >^P^y^^x^/V) 

2 2 

(1, 2'-- fVT^vl') ^^^y^^yn^K^l /i molJP^fdo 
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[oi33] *&&(Dm&&mfc&Qj}*, ^y^m^mmmtx^x^mxm, zt&ism 



WO 2005/073242 



41 



PCT/JP2005/000858 



en 




MX,Yr 



• • • (1) 




Wb3] 



Wb2] 




• • • (2) 




• • • (3) 



WO 2005/073242 42 PCT/JP2005/000858 

[2] n&Tgi\z.&i&<Dm&&mfc'&®> (a) ^^u-7r^m^mm 0 

[3] £^ mmmmm (b) , (b) &t^ar^^?.Mt;^i( 

[6] S»*«5^|E«054at^^it)#&tbS^-^7>r^S^#^ 
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